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The Prognostic Value of Lymph Node Ratio in Patients with
Node-Positive Colorectal Cancer

Nod-Pozitif Kolorektal Kanser Hastalarinda Lenf Nodu Oraninin Prognostik
Onemi
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T ABSTRACT I —

Aim: Lymph node metastasis is one of the most important prognostic factors in colorectal cancer. We investigated the prognostic value of lymph node
ratio (LNR); (the ratio of the number of metastatic lymph nodes to the number of removed lymph nodes) in node-positive colorectal cancer patients.
Method: We assessed 321 node-positive colorectal cancer patients. To determine the LNR threshold value that will separate patients in two prognostic
groups with significantly different cancer-specific survival (CSS) rates, survival analyses were conducted with LNR threshold values between 0.05 and
0.95, at increments of 0.05.

Results: In the whole series, the most significant LNR threshold value separating patients in low-risk (213 patients) and high-risk (108 patients)
groups in terms of CSS was 0.40 (p<0.001) and LNR grouping had independent prognostic significance in multivariate Cox analysis (p<0.001). CSS of
patients with tumor-node-metastasis (TNM) N1 and N2 disease was significantly different (p<0.001) and TNM nodal classification had independent
prognostic significance in Cox analysis (p<0.001). When LNR and TNM nodal groupings were included together in the Cox analysis, LNR grouping
maintained its independent prognostic significance (p<0.001), while TNM nodal grouping lost its prognostic significance (p=0.095).

Conclusion: LNR is a stronger prognostic parameter than TNM nodal grouping in separating node-positive colorectal cancer patients into prognostic
groups.
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0 Yz

Amac: Kolorektal kanserli hastalarda lenf nodu metastazi en énemli prognostik faktorlerden biridir. Biz nod-pozitif kolorektal kanserli hastalarda lenf
nodu oraninin (LNO); (metastatik lenf nodu sayisinin ¢ikarilan lenf nodu sayisina orani) prognostik degerini arastirdik.

Yéntem: Biz 321 nod-pozitif kolorektal kanserli hastay1 degerlendirdik. Hastalar1 anlaml derecede farkli kansere 0zgii sagkalim (KOS) oranlarina gore
iki prognostik gruba ayiracak LNO esik degerini belirlemek icin, sagkalim analizleri LNO esik degeri 0,05 arttirilarak 0,05 ve 0,95 arasinda yapildi.
Bulgular: Tim serilerde, hastalart KOS acisindan diuisik risk (213 hasta) ve yiiksek risk (108 hasta) gruplarina ayiran en anlamli LNO esik degeri
0,40 (p<0,001) idi ve cok degiskenli Cox analizlerinde LNO gruplama bagimsiz prognostik éneme sahipti (p<0,001). Tumor-nod-metastaz (TNM)
N1 ve N2 hastaligr olan hastalarin KOS'si anlamh derecede farkliydi (p<0,001) ve Cox analizinde TNM nodal simiflandirma bagimsiz prognostik
oneme sahipti (p<0,001). LNO ve TNM nodal gruplama Cox analizinde birlikte alindiginda, LNO gruplama bagimsiz prognostik 6nemini korurken
(p<0,001), TNM nodal gruplama prognostik énemini kaybetmekteydi (p=0,095).

Sonuc: Nod-pozitif kolorektal kanserli hastalar1 prognostik gruplara ayirmada LNO TNM nodal gruplamadan daha guclit bir prognostik parametredir.
Anahtar Kelimeler: Kolorektal karsinoma, prognoz, lenf nodu metastazi, lenf nodu orani, tiimér-nod-metastaz simiflama

[E%&[m] Address for Correspondence/Yazisma Adresi: Semih Hot MD

T Okmeydan: Training and Research Hospital, Clinic of General Surgery, Istanbul, Turkey
iy Phone: +90 212 221 77 77 E-mail: semihhot@hotmail.com ORCID ID: orcid.org/0000-0001-9623-356X
[=] Received/Gelis Tarihi: 18.06.2017 Accepted/Kabul Tarihi: 11.08.2017

©Copyright 2017 by Turkish Society of Colon and Rectal Surgery
Turkish Journal of Colorectal Disease published by Galenos Publishing House.

76



Duraker et al.
Node-Positive Colorectal Cancer 77

Introduction

Lymph node metastasis is one of the most important prognostic
factors for colorectal cancer patients with no distant metastasis
who have undergone curative resection. According to the
American Joint Cancer Commission/Union for International
Cancer Control tumor-node-metastasis (TNM) classification,
nodal disease is divided into two prognostic risk groups
depending on the number of metastatic regional lymph nodes:
N1 indicates 1-3 metastatic lymph nodes and N2 indicates 4
or more metastatic lymph nodes.! Various studies have shown
that the number of metastatic lymph nodes increases with
the number of lymph nodes removed.?**>¢ The number of
lymph nodes removed is associated with the width of the
surgical dissection, the extent of pathological examination,
and the characteristics of the tumor and patient.>#>78910.11.12.13
The minimum number of excised lymph nodes required to
stage nodal disease is specified as 7-14 in the 6™ edition of the
TNM classification and as 10-14 in the 7 edition; however,
the number of lymph nodes recommended for removal is not
taken into account when determining node-negative disease or
in grouping based on the number of metastatic lymph nodes,
and classification can be done even when fewer lymph nodes
are removed."'*!° Several studies accept the minimum lymph
nodes harvest as 12.821216171819.20 T ymph node ratio (LNR),
(the ratio of metastatic lymph nodes to total lymph nodes
removed) is a parameter that does not take into account the
minimum number of lymph nodes that need to be removed,
and numerous studies using a wide range of threshold values
have reported its prognostic significance in colon and rectum
cancers.

In the present study, we investigated the prognostic value of
LNR in node-positive (stage III) colorectal cancer patients
and whether it could contribute to the TNM classification.

Materials and Methods

Patients

Stage III colorectal cancer patients who were operated
between January 1993 and December 2004 in our surgery
unit, had no history of other malignancies, and underwent
curative resection were evaluated. Nineteen patients who
received neoadjuvant therapy, 10 patients with synchronous
colorectal cancer, 11 patients with familial adenomatous
polyposis, and 19 patients who died of complications in
the early post-operative period were not included in the
study. A total of 321 patients met the inclusion criteria for
this study. Histological stage was grouped as low-grade
(well or moderately differentiated) and high-grade (poorly
differentiated, undifferentiated, mucinous,
cell). All patients who received chemotherapy were given
a 5-fluorouracil based regimen; chemotherapy was not

signet ring

administered to 35 patients whose general condition was poor
or who rejected medical treatment. The clinicopathological
data of all patients were collected prospectively.

Survival data of the patients were obtained from the oncology
unit of our hospital or via phone calls to the patients
or their relatives. The end point of the study was patient
death. Cancer-specific survival (CSS) was defined as the
time interval between surgery and mortality due to disease
recurrence.'” For 6 patients who developed a second
malignancy, the date on which the second malignancy was
diagnosed was accepted as the final follow-up date. For the
40 patients who died of causes unrelated to cancer, date of
death was accepted as the final follow-up date.

This study was conducted in accordance with the principles
of the Declaration of Helsinki and written informed consent
was obtained from all patients prior to participation.

Statistical Analysis

In order to determine the LNR threshold value that would
divide patients into two prognostic groups based on
significantly different CSS rates, survival analyses were
made with LNR values between 0.05 and 0.95 at increments
of 0.05. Analyzes were performed on the entire series
and subgroups including patients with <12 lymph nodes
removed, 212 lymph nodes removed, TNM N1 disease, and
TNM N2 disease.

CSS curves of the patient groups were calculated and
rendered using the Kaplan-Meier method, and compared
with the log-rank test. The relative significance of prognostic
features was investigated using the Cox proportional
hazards model. All comparisons were two-tailed. P values
less than 0.05 were considered statistically significant. All
statistical analyses were performed using SPSS version 17.0
(SPSS, Inc., Chicago, Illinois, USA).

Results

The clinicopathological characteristics and treatment
specifications of the patients are shown in Table 1. One
hundred fifty-one patients (47.1%) had fewer than 12
lymph nodes removed and 170 patients (52.9%) had 12 or
more lymph nodes removed. TNM node class was stage N1
in 191 patients and N2 in 130 patients. One hundred ninety
patients died of colorectal cancer by the end of the study
in June 2013. The average follow-up time for surviving
patients was 120.1 months.

Among the entire patient population, the most significant
LNR threshold value that divided patients into low-risk
(213 patients) and high-risk (108 patients) groups based
on CSS was 0.40 (log-rank %’=66.216, p<0.001) (Figure 1),
and LNR grouping had independent prognostic significance
in multivariate Cox analyses (p<0.001) (Table 2). CSS was
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Table 1. Clinicopathological and treatment features of the Table 1. Contined
. -

Gend Elective 271 84.4
ender Urgent 50 15.6
Female 157 48.9
Male 164 511 latrogenic tumor perforation
No 296 92.2
Age, years Yes 25 7.8
Mear} 58.1 Adjuvant chemotherapy
Median 60.0 Yes 286 89.1
Range 19.0-87.0 No 35 10.9
Age, years LN: Lymph node, *LNR: Lymph node ratio
<65 211 65.7
=65 110 343 Table 2. Cox proportional hazards model analysis of the
. clinicopathological and treatment features, and lymph node ratio?
Tumor site
Colon 172 53.6
Rectum 149 46.4 Gender
Tumor si Female 109 0.59-1.07  0.140
umor size, cm Male 0.79 59-1. .
<5 102 31.8
>5 219 682 Age, years
<65 1.00
Histological grade >65 1.54 1.10-2.15 0.010
Low grade 252 78.5 :
High grade 69 215 fumor site
: 1 1.
Colon 00 0.92-1.75  0.139
T stage Rectum 1.27
T1-T2 35 10.9 Tumor size, cm
T3-T4 286 89.1 < .
2 (1)2(6) 0.62-1.21 0.412
No. of LNT removed > :
Mean 12.9 Histological grade
Median 12 Low grade 100 1.09-220 0.014
Range 143 High grade 1.55
T stage
Number of LN removed T1-T2 1.00 557 oool
<12 151 47.0 T3-T4 2.95 . . .
>
=12 170 230 Number of LN8 removed
Number of metastatic LN <12 1.00
0.77-1.43  0.731
Mean 4.1 =12 1.05
Median 3 LNR
Range 1-24 <0.40 1.00
14-3. .001
0,40 501 2.14-3.97  <0.00
N stage
N1 191 59.5 Surgery
Urgent 1.18
LNR* _ _
latrogenic tumor perforation
Mean S No 1.00
i ’ 1.12-3. .01
Median 272 Yes 185 3.07 0.016
Range 2.3-1
8 5100 Adjuvant chemotherapy
LNR Yes 1.00
0.54-1.68 0.868
<0.40 213 66.4 No 0.95

>0.40 108 33.6 TLNR: Lymph node ratio, *CI: Confidence interval, $LN: Lymph node
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significantly different in patients with TNM N1 and N2
disease (log-rank x2=29.854, p<0.001) (Figure 2) and TNM
node status had independent prognostic significance in
the Cox analysis (p<0.001) (Table 3). When the LNR and
TNM node grouping were combined in the Cox analysis,
LNR maintained its independent prognostic significance
(p<0.001), while TNM node grouping lost its prognostic
significance (p=0.095) (Table 4).

In the patient group with <12 nodes removed, the most
significant LNR threshold value discriminating low-risk
(96 patients) and high-risk (55 patients) groups based on
CSS was 0.40 (log-rank X2=42.911, p<0.001) (Figure 3).
Including both LNR and TNM node class in the Cox analysis
revealed that LNR maintained its independent prognostic
significance (p<0.001), while TNM node class, which had
prognostic significance in the univariate analysis, lost its
prognostic significance (p=0.209). Among patients with 212
lymph nodes removed, the most significant LNR threshold
value that divided patients into low-risk (117 patients)
and high-risk (53 patients) groups was also 0.40 (log-rank
%’=24.816, p<0.001) (Figure 4). When the LNR and TNM
node class were both included in the Cox analysis, LNR
grouping maintained its independent prognostic significance
(relative risk=2.10, 95% confidence interval=1.23-3.57,
p=0.006), while TNM node class, which had prognostic
significance in the univariate analysis (log-rank ’=14.014,
p=0.001) lost its prognostic significance (relative risk=1.48,
95% confidence interval=0.84-2.61, p=0.175).

1.0
0.9
0.8
0.7
0.6
LNR<0.40
0.5
0.4

0.3

0.2
LNR>0.40

Cancer-specific survival rate

0.1

0.0 | |
0 12 24

% 48 60 T2 84 9%
Time (months)

Figure 1. Cancer-specific survival rates of the patients according
to lymph node ratio (LNR) in the whole series (log-rank x2=66.216,
p<0.001); LNR £0.40 (low-risk, 213 patients) vs. LNR >0.40 (high-risk,
108 patients)

LNR: Lymph node ratio

In both the N1 and N2 patient groups, the most significant
LNR threshold value separating low-risk (167 and 46
patients, respectively) and high-risk patients (24 and 84
patients, respectively) groups was 0.40 (log-rank %’=14.357
and log-rank y°=17.530 respectively, p<0.001).

In the group of patients with LNR <0.40, there was no
significant difference (p=0.330) between the CSS rates of

Table 3. Cox proportional hazards model analysis of the
clinicopathological and treatment features, and tumor-node-
metastasis N stage

Gender
[Fl Il 1.
emate 00 0.71-129 0.817
Male 0.96
Age, years
1.
<09 00 1.06-2.06  0.019
265 1.48
Tumor site
Colon 100 1.03-1.93  0.030
Rectum 141
Tumor size, cm
<
= 1.00 0.55-1.08 0.141
>5 0.77
Histological grade
L d 1.
oW grace 00 1.13-228  0.007
High grade 1.61
T stage
T1-T2 1.
00 1.50-5.68 0.002
T3-T4 2.92
Number of LN¥ removed
12 1.
= 00 0.54-1.04 0.085
>12 0.75
N stage
N1 1.
00 1.67-3.20 <0.001
N2 231
Surgery
Electi 1.
ective 0o 0.78-1.89  0.380
Urgent 1.22
Iatrogenic tumor perforation
No 1.00 122331 0.006
Yes 2.01
Adjuvant chemotherapy
ves 1.00 0.54-1.63  0.826
No 0.94

ICI: Confidence interval, *LN: Lymph node
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patients with N1 (167 patients) and N2 (46 patients) disease.
There was also no significant difference in CSS between N1
(24 patients) and N2 (84 patients) patients with LNR >0.40
(p=0.132).

1.0
0.9
0.8
0.7
0.6 -
0.5 TNM N1
0.4
0.3

TNM N2
0.2

Cancer-specific survival rate

0.1

0-0 T T T T T T T 1
36 48 60 72 84 96

Time (months)

Figure 2. Cancer-specific survival rates of the patients according to
tumor-node-metastasis nodal disease in the whole series (log-rank
%2=29.854, p<0.001); N1 disease (191 patients) vs. N2 disease (130
patients)

TNM: Tumor-node-metastasis

LNR<0.40

Cancer-specific survival rate

LNR>0.40

0.0 T T T T T T T 1
0 12 24 36 48 60 72 84 96

Time (months)

Figure 3. Cancer-specific survival rates of the patients according to
lymph node ratio (LNR) in the patient group with the number of lymph
nodes removed <12 (log-rank %2=42.911, p<0.001); LNR <0.40 (low-
risk, 96 patients) vs. LNR >0.40 (high-risk, 55 patients)

LNR: Lymph node ratio

Discussion

The first study to investigate the prognostic significance of
LNR in colon cancer was published in 2005. In that study,
multivariate Cox analysis including both LNR and TNM node
class in patients with 210 lymph nodes removed showed that
TNM node class had no prognostic significance, while LNR
was found to be the most significant prognostic factor.”? In
a review of 16 studies, it was noted that LNR was superior
to positive node number in the prognostic classification
in stage III colon and rectal cancer patients who were not
receiving neoadjuvant therapy.” LNR was also found to be
a stronger prognostic factor than TNM node class in three
population-based studies including large numbers of colon
and colorectal cancer patients. In another population-based
study involving colon cancer patients, LNR and TNM
node class were each found to be independent prognostic
factors.**2>:26:27

In our series consisting of node-positive (stage I1I) colorectal
cancer patients not receiving neoadjuvant therapy, an LNR
of 0.40 had the highest discriminatory power between CSS
prognostic groups in analyses of the entire series as well
as subgroups of patients with <12 and 212 lymph nodes
removed. In all three of these patient groups, TNM node
class had prognostic significance in univariate analysis, but
when the LNR and node class were both included in the
Cox analysis, LNR continued to be a significant prognostic
indicator while node class lost its prognostic significance.
An LNR of 0.40 also divided patients into two prognostic

1.0
0.9
0.8
0.7
0.6
LNR<0.40
0.5

0.4

0.3
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Cancer-specific survival rate
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0 12 24 36 48 60 72 84 9%
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Figure 4. Cancer-specific survival rates of the patients according to
lymph node ratio (LNR) in the patient group with the number of lymph
nodes removed 212 (log-rank %2=24.816, p<0.001); LNR <0.40 (low-
risk, 117 patients) vs. LNR >0.40 (high-risk, 53 patients)

LNR: Lymph node ratio
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groups with significantly different CSS rates in both the
TNM N1 and N2 patient groups. On the other hand, there
was no significant difference between the prognoses of N1
and N2 patients in both the group of patients with LNR
<0.40 and those with LNR >0.40. These findings indicate

Table 4. Cox proportional hazards model analysis of the
clinicopathological and treatment features, tumor-node-
metastasis N stage and lymph node ratiof

Gender
Femal 1.
emate o0 0.61-1.13  0.240
Male 0.83
Age, years
<09 1.00 1.102.15  0.011
265 1.54
Tumor site
1 1.
Colon oo 0.93-1.77 0.116
Rectum 1.29
Tumor size, cm
< 1.
> 00 0.59-1.16 0.274
>5 0.82
Histological grade
Low grade 1.00 1.07-2.15  0.018
High grade 1.52
T stage
T1-T2 1.
00 1.47-5.61 0.002
T3-T4 2.87
Number of LN8 removed
12 1.
= o0 0.67-131  0.720
>12 0.94
N stage
N1 100 0.94-2.07 0.095
N2 1.40
LNR
<0. 1.
V59 00 1.67-3.53 <0.001
>0.40 243
Surgery
Electi 1.
ective oo 0.74-185 0482
Urgent 1.17
latrogenic tumor perforation
No 1.00 1.10-3.03  0.018
Yes 1.83
Adjuvant chemotherapy
Y 1.
© 00 057-1.77  0.982
No 1.01

FLNR: Lymph node ratio, *CI: Confidence interval, $LN: Lymph node

that the LNR is a stronger prognostic parameter than TNM
node class in colorectal cancer.

To date, studies have reported varying LNR categories
to divide node-positive colon and rectal cancer patients
into prognostic groups. LNR categories have been used
to separate patients into five, three, or two prognostic gr
Oup5.6’12’16’18’19’20‘21’22’28’29’30’31’32’33’34’35’36’37’38’39’40’41’42 All Of these
studies determined that LNR has independent prognostic
significance. Studies which separated patients into 2
prognostic groups, as in our study, used LNR threshold values
0f0.16, 0.17, 0.18, 0.20, 0.25, 0.30, and 0.60.5:203738.39:4041.42
Some studies have evaluated the prognostic significance of
LNR within patient subgroups created based on number of
lymph nodes removed. LNR was shown to have prognostic
significance in groups with <10 and >10 nodes removed
and with <12 and 212 nodes removed.!*!%1819202¢ Different
authors have reported that LNR had no prognostic
significance below but did show prognostic value above
lymph node harvest thresholds of 10, 12, and 13.22°6#

In some studies, the LNR has distinguished patients with
TNM N1 and N2 disease into groups with significantly
different prognoses.'®?*333738 Another study showed that
the LNR separated N2 patients into prognostic groups with
significantly different survival rates, but could not do the
same for N1 patients.?” Some studies reported no difference
in survival rates between patients with N1 and N2 disease in
patient subgroups created according to LNR.'**

As in our study, numerous authors have reported that in
multivariate Cox analysis including LNR and TNM node
class, only LNR maintained its independent prognostic
Significance.6,12,19,30,33,34,35,36,37,38,39,40,
class also maintained its independent prognostic significance
in the Cox analysis, but LNR was found to be a stronger
prognostic factor.?

42 Tn one study, node

LNR is superior to TNM node class in separating node-
positive colorectal cancer patients into prognostic groups,
and may be useful in planning adjuvant therapy. However,
there is a need for prospective clinical studies including
sufficient numbers of patients to determine whether LNR
can be used in place of or in combination with TNM node
class, as well as to determine a standard LNR threshold
value instead of the wide range of LNR threshold values that
have been used previously.
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Nod Pozitif Kolorekt_gl Kanser Hastalarinda Lenf Nodu
Oraninin Prognostik Onemi

The Prognostic Value of Lymph Node Ratio in Patients with Node-Positive
Colorectal Cancer

Niivit Duraker!, Zeynep Civelek Gaynak2, Semih Hot1
10kmeydani Egitim ve Arastirma Hastanesi, Genel Cerrahi Klinigi, istanbul, Tiirkiye
2Bayindir Hastanesi, Genel Cerrahi Klinigi, Istanbul, Tiirkiye
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Amac: Kolorektal kanserli hastalarda lenf nodu metastazi en énemli prognostik faktorlerden biridir. Biz nod-pozitif kolorektal kanserli hastalarda lenf
nodu oraninin (LNO); (metastatik lenf nodu sayisinin ¢ikarilan lenf nodu sayisina orani) prognostik degerini arastirdik.

Yéntem: Biz 321 nod-pozitif kolorektal kanserli hastay1 degerlendirdik. Hastalar1 anlamh derecede farkli kansere 0zgii sagkalim (KOS) oranlarina gore
iki prognostik gruba ayiracak LNO esik degerini belirlemek icin, sagkalim analizleri LNO esik degeri 0,05 arttirilarak 0,05 ve 0,95 arasinda yapildi.
Bulgular: Tim serilerde, hastalar1 KOS acisindan diistk risk (213 hasta) ve yiksek risk (108 hasta) gruplarina ayiran en anlamli LNO esik degeri
0,40 (p<0,001) idi ve cok degiskenli Cox analizlerinde LNO gruplama bagimsiz prognostik éneme sahipti (p<0,001). Tumor-nod-metastaz (TNM)
N1 ve N2 hastaligr olan hastalarin KOS'si anlamh derecede farklydi (p<0,001) ve Cox analizinde TNM nodal siniflandirma bagimsiz prognostik
oneme sahipti (p<0,001). LNO ve TNM nodal gruplama Cox analizinde birlikte alindiginda, LNO gruplama bagimsiz prognostik 6énemini korurken
(p<0,001), TNM nodal gruplama prognostik énemini kaybetmekteydi (p=0,095).

Sonug: Nod-pozitif kolorektal kanserli hastalari prognostik gruplara ayirmada LNO TNM nodal gruplamadan daha giiclii bir prognostik parametredir.
Anahtar Kelimeler: Kolorektal karsinoma, prognoz, lenf nodu metastazi, lenf nodu orani, tiimoér-nod-metastaz siniflama

[HT ABSTRACT I ——

Aim: Lymph node metastasis is one of the most important prognostic factors in colorectal cancer. We investigated the prognostic value of lymph node
ratio (LNR); (the ratio of the number of metastatic lymph nodes to the number of removed lymph nodes) in node-positive colorectal cancer patients.
Method: We assessed 321 node-positive colorectal cancer patients. To determine the LNR threshold value that will separate patients in two prognostic
groups with significantly different cancer-specific survival (CSS) rates, survival analyses were conducted with LNR threshold values between 0.05 and
0.95, at increments of 0.05.

Results: In the whole series, the most significant LNR threshold value separating patients in low-risk (213 patients) and high-risk (108 patients)
groups in terms of CSS was 0.40 (p<0.001) and LNR grouping had independent prognostic significance in multivariate Cox analysis (p<0.001). CSS of
patients with tumor-node-metastasis (TNM) N1 and N2 disease was significantly different (p<0.001) and TNM nodal classification had independent
prognostic significance in Cox analysis (p<0.001). When LNR and TNM nodal groupings were included together in the Cox analysis, LNR grouping
maintained its independent prognostic significance (p<0.001), while TNM nodal grouping lost its prognostic significance (p=0.095).

Conclusion: LNR is a stronger prognostic parameter than TNM nodal grouping in separating node-positive colorectal cancer patients into prognostic
groups.

Keywords: Colorectal carcinoma, prognosis, lymph node metastasis, lymph node ratio, tumor-node-metastasis classification
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Girig

Uzak metastazi olmayan, kiratif amach rezeksiyon geciren
kolorektal kanserli hastalarda lenf nodu metastazi en 6nemli
prognostik faktorlerden biridir. Amerika Kanser Ortak
Komisyonu/Uluslararast Kanserle Savas Birligi tiimor-nod-
metastaz (TNM) siniflamasina gore nodal hastalik metastatik
bolgesel lenf nodu sayisina baglh olarak iki prognostik risk
grubuna ayrilir: N1, 1-3 metastatik lenf nodu; N2, 4 veya daha
fazla metastatik lenf nodu.! Cesitli calismalar cikarilan lenf
nodu sayisi arttikca metastatik lenf nodu sayisinin cogaldigini
gostermistir.>>*>¢ Cikarilan lenf nodlarinin sayisi ise cerrahi
diseksiyonun genisligi, patolojik incelemenin kapsamliligi,
timor ve hasta karakteristikleri ile iliskilidir 3#>78910.11,12.13
Nodal hastalig: simiflandirmak i¢in ¢ikarilmast gerekli olan
en az lenf nodu sayis1 TNM simiflamasinin 6. baskisinda
7-14, 7. baskisinda 10-14 olarak belirtilmekle birlikte,
gerek nod-negatif hastaligin belirlenmesinde gerekse
metastatik lenf nodlarinin sayisimin  gruplandirilmasinda
cikarilmasi dikkate
alinmamakta, daha az sayida lenf nodu ¢ikarilsa da lenf nodu
smiflandirmas: yapilabilmektedir.!'*"> Bircok calismada ise
cikarilmasi gerekli en az lenf nodu sayist 12 olarak kabul

onerilen lenf nodlarmin sayist

edilmektedir.®1216:17.181920 Cikarilmas1 gerekli olan en az lenf
nodu sayisini dikkate almayan bir parametre olan lenf nodu
oraninin (LNO); (metastatik lenf nodu sayisinin cikarilan
lenf nodu sayisina orani) cok farkli esik degerleri kullanilarak
yapilan bircok calismada kolon ve rektum kanserinde
prognostik oneme sahip oldugu belirlenmistir.

Bu calismada nod-pozitif (evre III) kolorektal kanserli
hastalarda LNO’nun prognostik degeri ve TNM siniflamasina
katki saglayip saglayamayacag: arastirildi.

Gerec ve Yontem

Hastalar

Ocak 1993 ile Aralik 2004 tarihleri arasinda cerrahi
klinigimizde ameliyat edilen, baska herhangi bir malinite
oykust olmayan, evre 111 kolorektal kanserli ve kuratif amach
rezeksiyon yapilan hastalar degerlendirildi. Neoadjuvan
tedavi goren 19 hasta, senkron kolorektal kanserli 10 hasta,
familyal adenomatozis polipozisli 11 hasta, komplikasyonlar
nedeniyle erken ameliyat sonrast donemde olen 19 hasta
calismaya alinmadi. Ug ytiz yirmi bir hasta bu calisma icin
uygun bulundu. Histolojik evre; dusuk grad (iyi ve orta
derecede farklilasmis), yiksek grad (kotu farkhlasmis,
farklilasmamis, musinoz, tash yuzik hucreli) olarak iki
gruba ayrildi. Kemoterapi alan tim hastalarda 5-florotrasil
bazli rejim uygulandi; genel durumu kotii olan ve medikal
tedaviyi reddeden 35 hastaya kemoterapi verilmedi. Tum
hastalarin  klinikopatolojik bilgileri prospektif olarak
toplanda.

Hastalarin sagkalim bilgisi hastanemizin onkoloji birimi
kayitlarindan, hastalar veya hasta yakinlar ile yapilan
telefon gorusmeleri ile elde edildi. Calismanin son noktast
hasta 6limii oldu. Kansere 6zgu sagkalim (KOS) cerrahi ile
hastalik ntikstine bagl hasta 6lumu arasindaki zaman aralig:
olarak kabul edildi.'*?! Tkinci bir malinite gelisen alt1 hastada
ikinci malinitenin teshis edildigi tarih son takip tarihi olarak
kabul edildi. Kanser dis1 nedenlerle 6len 40 hastanin olim
tarihi son takip tarihi olarak kabul edildi.

Bu calisma, Helsinki Dunya Tip Birligi Bildirgesi ilkelerine
uygun olarak yapilmistir ve katilimdan once tiim hastalardan
yazil bilgilendirilmis onay alinmistir.

istatistiksel Analiz

Hastalar1 anlaml derecede farkli KOS oranlarina gore iki
prognostik gruba ayiracak LNO esik degerini belirlemek
icin, sagkalim analizleri LNO esik degeri 0,05 arttirilarak
0,05 ve 0,95 arasinda yapildi. Analizler tim seriye, 12’den
az ve 12 ve daha fazla lenf nodu c¢ikarilmis hasta gruplarina
ve TNM N1 ve N2 hastalik gruplarina uygulandu.

Hasta gruplarinin KOS egrilerinin  hesaplanmasi  ve
cizilmesi icin Kaplan-Meier yontemi ve sagkalim egrilerinin
karsilastirllmast  icin  log-rank  testi  kullamilmistir.
Prognostik ozelliklerin goreceli 6nemi, Cox orantisal risk
modeli kullanilarak arastirildi. Biitiin karsilastirmalar iki
tarafliydi. P degerlerinin 0,05’ten kuciik olmas: istatistiksel
olarak anlamh kabul edildi. Ttum istatistiksel analizler, SPSS
versiyon 17,0 (SPSS, Inc., Chicago, Illinois) kullanilarak
gerceklestirildi.

Bulgular

Hastalarin klinikopatolojik ve tedavi ozellikleri Tablo 1’de
gortlmektedir. On ikiden az lenf nodu ¢ikarilan hasta sayisi
151 (%47,1), 12 ve daha fazla lenf nodu cikarilan hasta
sayist 170 (%52,9) idi. N1 hastalikli 191 hasta, N2 hastalikli
130 hasta vardi. Haziran 2013 tarihinde calismanin sonuna
kadar, 190 hasta kolorektal kanser nedeniyle 6ldu. Yasayan
hastalarda ortalama izlem stresi 120,1 aydi.

Tum serilerde, hastalari KOS acisindan disik risk (213
hasta) ve yiiksek risk (108 hasta) gruplarina ayiran en anlaml
LNO esik degeri 0,40 (log-rank X2=66,216, p<0,001) (Sekil
1) idi ve cok degiskenli Cox analizlerinde LNO gruplama
bagimsiz prognostik 6neme sahipti (p<0,001) (Tablo 2).
TNM N1 ve N2 hastaligi olan hastalarin KOS’si anlamh
derecede farkliydi (log-rank X2=29,854, p<0,001) (Sekil
2) ve Cox analizinde TNM nodal smiflandirma bagimsiz
prognostik éneme sahipti (p<0,001) (Tablo 3). LNO ve
TNM nodal gruplama Cox analizinde birlikte alindiginda,
LNO gruplama bagimsiz prognostik onemini korurken
(p<0,001), TNM nodal gruplama prognostik onemini
kaybetmekteydi (p=0,095) (Tablo 4).
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Tablo 1. Hastalarin klinikopatolojik ve tedavi ozellikleri

Cinsiyet
Kadin 157 48,9
Erkek 164 51,1

Yas, yil

Aritmetik orta 58,1

Orta deger 60,0
Arahk 19,0-87,0

Yas, yil
<65 211 65,7
>65 110 343
Tumor yeri
Kalin barsak 172 53,6
Rektum 149 46,4

Tumor boyutu, cm
<5 102 31,8
>5 219 68,2

Histolojik smnif
Dustik simf 252 78,5
Yuiksek siif 69 21,5

T kademesi
T1-T2 35 10,9
T3-T4 286 89,1

Cikartilan LN7 sayis1

Aritmetik orta 12,9
Orta deger 12
Arahk 1-43

Cikartilan LN sayist
<12 151 47,0
=12 170 53,0

Metastatik LN say1si

Aritmetik orta 4,1
Orta deger 3
Arahk 1-24

N kademesi
N1 191 59,5
N2 130 40,5

LNO*

Aritmetik orta 35,9
Orta deger 27,2
Aralik 2,3-100

LNO
<0,40 213 66,4
>0,40 108 33,6
Ameliyat

Secmeli 271 84,4
Acil 50 15,6

Tablo 1. Devam

latrojenik tumor perforasyonu

Hayir 296 92,2
Evet 25 7,8
Destekleyici kemoterapi

Evet 286 89,1
Hayr 35 10,9

ILN: Lenf nodu, ¥LNO: Lenf nodu orani

Tablo 2. Klinikopatolojik ve tedavi 6zelliklerinin Cox oransal
tehlike model analizi ve lenf nodu orani’

Cinsiyet
K 1
adin 00 050107 0,140
Erkek 0,79
Yas, yil
<05 LOO 10215 0,010
265 1,54
Tamor yeri
Kalin barsak 1,00 092-175 0,139
Rektum 1,27
Tumor boyutu, cm
<
= 1,00 0,62-121 0412
>5 0,86
Histolojik smif
Dustik stmf 1,00 109-220 0,014
Yiiksek sinif 1,55
T kademesi
-T2 1,00 1,51-5,77 0,001
T3-T4 2,95
Cikartilan LN® sayis1
<12 LOO 77143 0731
>12 1,05
LNO
<
<O 1,00 2,14-397 <0,001
>0,40 2,91
Ameliyat
li 1
Secmeli 00 075187 0467
Acil 1,18
latrojenik timor perforasyonu
H 1
a 00 1307 0016
Evet 1,85
Destekleyici kemoterapi
5 1
vet 00 os4168 0868
Hayir 0,95

TLNO: Lenf nodu orani, *GA: Guven araligi, SLN: Lenf nodu
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Cikarilan nod sayist 12'den az olan hasta grubunda,
hastalar1 KOS acisindan disiik risk (96 hasta) ve yuksek
risk (55 hasta) gruplarina ayiran en anlamh LNO esik
degeri 0,40 (log-rank y%’=42,911, p<0,001) (Sekil 3) idi;
LNO ve TNM nodal gruplama Cox analizinde birlikte
alindiginda, LNO gruplama bagimsiz prognostik 6nemini
korurken (p<0,001), tek degiskenli analizde prognostik
oneme sahip olan (p<0,001) TNM nodal gruplama
prognostik onemini kaybetmekte idi (p=0,209). Cikarilan
nod sayist 12 ve daha fazla olan hasta grubunda da,
hastalar1 dustk risk (117 hasta) ve ytuksek risk (53 hasta)
gruplarina ayiran en anlamli LNO esik degeri 0,40 (log-
rank x’=24,816, p<0,001) (Sekil 4) idi; LNO ve TNM
nodal gruplama Cox analizinde birlikte alindiginda, LNO
gruplama bagimsiz prognostik énemini korurken (goreceli
risk=2,10, %95 guven araligi=1,23-3,57, p=0,006), tek
degiskenli analizde prognostik éneme sahip olan (log-rank
%’=14,014, p=0,001) TNM nodal gruplama prognostik
onemini kaybetmekte idi (goreceli risk=1,48, %95 gtiven
arali$1=0,84-2,61, p=0,175).

N1 ve N2 hastalikli hasta gruplarinin ikisinde de, hastalar
dusuk risk (sirasiyla 167 ve 46 hasta) ve yiksek risk
(sirasiyla 24 ve 84 hasta) gruplarina ayiran en anlamli LNO
esik degeri 0,40 (sirasiyla, log-rank %’=14,357, ve log-rank
%’=17,530, p<0,001) idi.

LNO <0,40 olan hasta grubunda N1 (167 hasta) ve N2 (46
hasta) hastalikli hastalarin KOS'leri arasinda anlamh bir
fark yoktu (p=0,330). LNO >0,40 olan hasta grubunda da

1,07
0,9
0,8
0,7
0,6
LNO<0,40
0,5
0,4
0,3

0,2

Kansere 6zgii sagkalim orani

LNO>0,40
0,1

0,0 \ T
0 12 24

I T I I T 1
36 48 60 72 84 96
Siire (aylar)

Sekil 1. Tum serilerdeki lenf nodu oranina (LNO) gore hastalardaki
kansere ¢zgu sagkalim oranlart (log-rank %2=66,216, p<0,001); LNO
<0,40'a karst (dusik-risk, 213 hasta) LNO >0,40 (ytiksek-risk, 108
hasta)

LNO: Lenf nodu orant

N1 (24 hasta) ve N2 (84 hasta) hastalikli hastalarin KOS'leri
arasinda anlamh bir fark yoktu (p=0,132).

Tartisma

Kolon kanserinde LNOnun prognostik énemini inceleyen
ilk calisma 2005’te yayinlandi ve 10 ve daha fazla lenf nodu
cikarilmis hasta grubunda, cok degiskenli Cox analizinde
birlikte degerlendirildiginde TNM nodal simiflamasinin
prognostik onemi yok iken LNO’nun en énemli prognostik

Tablo 3. Klinikopatolojik ve tedavi dzelliklerinin Cox oransal
tehlike model analizi ve timor-nod-metastaz N kademesi

Cinsiyet
e 1,00 0,71-129 0,817
Erkek 0,96
Yas, yil
1
<09 00 1,06-2,06 0,019
=65 1,48
Tumor bolgesi
Kal k 1
alin barsa ,00 103193 0,030
Rektum 1,41
Tumor boyutu, cm
<
<5 1,00 0.141
>5 0,77 0,55-1,08
Histolojik simif
Dusiik
usik simif 1,00 0,007
Yitksek simif 1,61 1,13-2,28
T kademesi
T1-T2 1
00 0,002
T3-T4 2,92 1,50-5,68
Cikartilan LN sayist
<12 1,00 0,54-1,04 0,085
>12 0,75
N kademesi
N1 1
00 1,67-320 <0,001
N2 231
Ameliyat
li 1
Secmell 00 0,78-1,89 0,380
Acil 1,22
latrojenik timor perforasyonu
Hayr 1,00 122331 0,006
Evet 2,01
Destekleyici kemoterapi
Evet 1,00 0,54-1,63 0,826
Hay1r 0,94

TGA: Guven araligi, *LN: Lenf nodu
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faktor oldugu belirlendi.?> On alti calismanin incelendigi
bir derleme makalesinde, neoadjuvan tedavi almayan evre
I kolon ve rektum kanserli hastalarda LNOnun pozitif
nod sayist ile karsilastirlldiginda, daha tstun bir prognostik

1,07
091
£ 08
(]
O 0,7
€
W 06
)
)i
- ] TNM N1
S 05
=
o 04-
N
0
O 03
o TNM N2
2 o2
G
4
01|
0,0 T T T T

T T T 1
36 48 60 72 84 96
Siire (aylar)

0 12 24

Sekil 2. Tum serilerdeki ttmor-nod-metastaz nodul hastaligina gore
hastalardaki kansere 6zgu sagkalim oranlan (log-rank %2=29,854,
p<0,001); N1 hastaligina karst (191 hasta) N2 hastaligi (130 hasta)
TNM: Tiimor-nod-metastaz

LNO=<0,40

Kansere 6zgii sagkalim orani

0,2 L
| 1
0,14 - LNO>0,40
0,0 T T T T T T :
0 12 24 36 48 60 72 84 96

Siire (aylar)

Sekil 3. Cikartilan lenf dugimu sayist <12 olan hasta grubunda lenf
nodu oranina (LNO) gore hastalardaki kansere ozgu sagkalim oranlar
(log-rank %2=42,911, p<0,001); LNO <0,40’a karst (dustk-risk, 96
hasta) LNO >0,40 (ytiksek-risk, 55 hasta)

LNO: Lenf nodu orant

smiflandirma sagladig: belirtildi.”> Toplum tabanli, kolon ve
kolorektal kanserli ¢cok sayida hastay1 kapsayan 3 calismada
LNOnun TNM nodal smniflamasindan daha gicla bir
prognostik faktor oldugu; kolon kanserli hastalar1 kapsayan
toplum tabanli bir calismada da LNO ve TNM nodal
smiflamasinin ikisinin de bagimsiz birer prognostik faktor
oldugu belirlenmistir.***>2¢27

Nod-pozitift (evre III), neoadjuvan almamis
kolorektal kanserli hastalardan olusan serimizde hastalar

tedavi

KOS'leri anlamli olarak farkli iki prognostik gruba ayiran
en anlamli LNO gerek tum seride, gerekse 12'den az ve
12 ve daha fazla lenf nodu cikarilmis hasta alt gruplarinda
0,40 idi. Bu t¢ hasta grubunda da tek degiskenli analizde
TNM nodal smiflamasi prognostik ¢neme sahipken, LNO
ile nodal siniflama cok degiskenli Cox analizine birlikte
alindiginda LNO bagimsiz prognostik onemini korurken
nodal siniflama prognostik énemini kaybetmekte idi. TNM
N1 ve N2 hastalikli hasta gruplarinin ikisinde de 0,40’k
LNO hastalart KOS'leri anlamh olarak farkl iki prognostik
gruba ayirmakta idi. Diger yandan, LNO <0,40 ve LNR
>0,40 olan hasta gruplarinin ikisinde de N1 ve N2 hastalikli
hastalarin prognozlari arasinda anlamh bir fark yoktu.
Bu bulgular kolorektal kanserde LNO'nun TNM nodal
siniflamasindan daha giiclit bir prognostik bir parametre
oldugunu gostermektedir.

Bugtine dek yapilan calismalarda nod-pozitif kolon ve
rektum kanserli hastalar1 prognostik gruplara ayirmada
kullanilan LNO kategorileri birbirinden farkli ve cok
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©
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Sekil 4. Cikartilan lenf nodu sayis1 >12 olan hasta grubunda lenf nodu
oranina (LNO) gore hastalardaki kansere 6zgii sagkalim oranlart (log-
rank %2=24,816, p<0,001); LNO <0,40'a kars: (diistik-risk, 117 hasta)
LNO >0,40 (yuksek-risk, 53 hasta)

LNO: Lenf nodu orant
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sayidadir. Hastalar1 prognostik olarak bes gruba, ti¢c gruba ve
iki gruba ayiran LNO kategorileri

kullanllml@tlr 6,12,16,18,19,20,21,22,28,29,30,31,32,33,34,35,36,37,38,39,40,41,42

Bu calismalarin tumiinde LNO'nun bagimsiz prognostik
oneme sahip oldugu belirlenmistir. Calismamizda oldugu

Tablo 4. Klinikopatolojik ve tedavi ozelliklerinin Cox oransal
tehlike model analizi, timoér-nod-metastaz N kademesi ve lenf
nodu oram?

Cinsiyet
K 1
adin 00 0,61-1,13 0,240
Erkek 0,83
Yas, yil
<09 1,00 1,10-2,15 0,011
>65 1,54
Tumor bolgesi
Kalin barsak 1,00 093-1.77 0116
Rektum 1,29
Tumor boyutu, cm
< 1
> 00 0,59-1,16 0,274
>5 0,82
Histolojik simif
Dustik stmf 1
HSHE S 00 1,07-2,15 0,018
Yuksek simif 1,52
T kademesi
12 1,00 1,47-5,61 0,002
T3-T4 2,87
Cikartilan LN8 sayis1
12 1
= 00 0,67-131 0,720
>12 0,94
N kademesi
N1 1
00 0,94-2,07 0,095
N2 1,40
LNO
<
0,40 100 1,67-3,53 <0,001
>0,40 2,43
Ameliyat
li 1
Secmeli 00 0,74-1,85 0,482
Acil 1,17
1atrojenik tamor perforasyonu
H 1
i 00 1,10-3,03 0,018
Evet 1,83
Destekleyici kemoterapi
Evet 1,00 0,57-1,77 0,982
Hayir 1,01

TLNO: Lenf nodu orani, ¥GA: Guven araligl, SLN: Lenf nodu

gibi, hastalar1 iki prognostik gruba ayiran calismalarda
kullanilan LNO esik degerleri 0,16, 0,17, 0,18, 0,20, 0,25,
07307 076O’tlr.6,20,37,38,39,40,41,42

Baz1 calismalarda, cikarilan lenf nodu sayisina gore
olusturulan hasta alt gruplarinda LNO'nun prognostik
onemi incelenmistir. Ondan az ve 10 ve daha fazla, 12’den az
ve 12 ve daha fazla lenf nodu cikarilan gruplarda LNOnun
prognostik onemi oldugu gosterilmistir.!»!018:19.202% Bazy
calismalarda ise, 10’dan az, 12’den az, 13'ten az lenf
nodu cikarilmis hasta gruplarinda LNO’nun prognostik
onemi olmadigi, bu sayilardan daha fazla sayida lenf nodu
cikarilan hasta gruplarinda prognostik onemi oldugu
belirlenmistir.2>36:

Baz1 calismalarda LNO, TNM, Nlve N2 hastalikli hastalar1
prognozlarianlamli olarak farkli gruplara ayirmistir. '9-2#333738
Bir calismada da LNO N2 hastalikli hastalar1 sagkalimlar
anlamli olarak farkli prognostik gruplara ayirirken, N1
hastalikli hastalar1 sagkalimlan farkli prognostik gruplara
ayiramamistir.?> Bazi calismalarda LNQO’ya gore olusturulan
hasta alt gruplari icinde N1 ve N2 hastalikli hastalar arasinda
sagkalim farki gozlenmemistir.****

Calismamizda oldugu gibi bircok calismada, LNO ve
TNM nodal gruplama cok degiskenli Cox analizine
birlikte alindiginda LNO bagimsiz prognostik onemini
korurken, TNM nodal gruplama prognostik onemini

kaybetmistir 6,12,19,30,33,34,35,36,37,38,39,40,41,42

Diger yandan, bir
calismada ise Cox analizinde nodal gruplama bagimsiz
prognostik onemini korumakla birlikte LNO daha gucli bir
prognostik faktor olarak saptanmistir.?

Nod-pozitif kolorektal kanserli hastalar1 prognostik gruplara
ayirmada LNO TNM nodal gruplamadan daha gucla bir
prognostik parametredir ve adjuvan tedavinin planlanmasinda
kullanilmasi yararli olabilir. Ancak hem LNOnun TNM
nodal gruplama yerine veya onunla birlikte kullanilip
kullanilamayacaginin belirlenmesi hem de simdiye dek
kullanilan cok farkli LNO esik degerlerinin yerine standart
LNO esik degerinin belirlenmesi icin yeterli sayida hastay1
kapsayan prospektif klinik calismalara gereksinim vardir.

Etik

Etik Kurul Onay1: O tarihlerde etik kurul olmadig: icin etik
kurul onay1 alinamamistir. Calismamiz “Helsinki Diinya Tip
Birligi Bildirgesi” ilkelerine uygun olarak yapilmistir.

Hasta Onay1: Calismamiza dahil edilen tum hastalardan
bilgilendirilmis onam formu alinmistir.
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